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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high energy density battery 
which is operable in high electric potential by forming a positive electrode 
active material of a metallic iodate compound. 

SOLUTION: In a positive electrode 5, an iodate compound or a metallic 
iodate compound containing one or more kinds from among Fe, Co, Cu, 2r 



and Ag is used as a positive electrod e active material, and when 
manufacturing a pole plate, a mix by mixing 10 pts.wt. of polyvinyl id ene 
fluoride of a binding agent and 5 pts.wt. of acetylene black of a conductive 
agent to 85 pts.wt. of either of various metallic iodate compounds, is molded 
on a current collector 3. Such various iodate compo unds funct ion as a 
positive electrode material of a nonaqueous electrolyte secondary battery, 
and particularly, the metallic iodate compounds containing one or more 
kinds from among Fe, Co and Cu are high electric potential, and are aTsO" 
superior in capacitive density. When this positive electrode material is used 
for the nonaqueous electrolyte secondary battery, nitride, oxide or an alloy 
containing lithium metal and lithium can be used as a negative electrode 
active material. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings^ any words are not translated. 



CLAIMS 



[ClaimCs)] 

[Claim IJ The nonaqueous electrolyte rechargeable battery whose aforementioned positive active material is a metal iodine acid compound 
in nonaqueous electrolyte, a positive electrode, and the nonaqueous electrolyte rechargeable battery that consists of occlusion and a 
negative electrode which can be emitted in a lithium. 

[Claim 2] The nonaqueous electrolyte rechargeable battery according to claim 1 with which a metal iodic-acid compound is characterized 
by being a metal iodic-acid compound containing at least one or more sorts in iron, cobalt, and copper. 

[Translation done.] 



http ://www4.ipdl jpo.go.j p/cgi~bin/tran_web_cgi_ejje?u=http%3 A%2F%2Fwww6.ipdl.j po.g. . . 12/4/03 



Page 1 of 3 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is the thing especially about improvement of positive-electrode material of a 

nonaqueous electrolyte rechargeable battery. 

[0002] 

[Description of the Prior Art] Small, since it is lightweight and has high-energy density, while, as for a nonaqueous electrolyte rechargeable 
battery, portable-izing of a device and cordless-ization progress, the expectation is growing. 

[0003] Conventionally, lithium content metallic oxides, such as LiCo02 and LiNi02, and LiMn 204, are proposed as a positive active 
material for nonaqueous electrolyte rechargeable batteries, and the part is put in practical use. [ 4V class ] On the other hand, as a negative 
electrode, occlusion, the carbon material which can be emitted are proposed in a metal lithium and a lithium, and the carbon material is put 
in practical use. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional positive active material, action potential is 4V (lithium metal 
negative-electrode criteria) in general, and the situation that further high-energy density-ization was attained upwards and it could not fully 
respond was suited. 

[0005] then - recent years - [, such as LiNiV04 and LiCoV04, - G. - T.KFey, KS.Wang, andS.M.Yang., and J.Power Sources 68 159 
C97)] ~ Or LiCrxMn2-x04[C, Sigala, D.Guyomard, A. Verbaere, Y.Piflrard and M.Tournouxx., Solid state Ionics 81 167] ('95), In the 
material of the Spinel structure in LiNixMn2-x04 [KAmine, H.tsukamoto, H.Yasuda and Y.Fujita., J.Electrochem.Soc., 143 1607 ('96)] 
etc., or inverse-spinel structure It is shown that the high potential operation exceeding 4V is shown, and high-energy density-ization is 
suggested. 

[0006] However, for these materials, although high potential was obtained, the reversible capacitance was not obtained LiCo02, LiNi02, 
and about 204 LiMn which operate as 4V class, but had the technical problem that high-energy density-ization could not be obtained, from 
a viewpoint of high-capacity-izing. 

[OO07] this invention solves such a technical problem and offers a positive-electrode material [ high capacity / before ] for nonaqueous 

electrolyte rechargeable batteries by high potential operation. 

[0008] 

[Means for Solving the Problem] In order to solve these problems, in this invention, the metal iodic-acid compound with which the above- 
mentioned metal iodic-acid compound contains at least one or more sorts in iron, cobalt, and copper preferably will be used for positive- 
electrode material using the positive-electrode material for nonaqueous electrolyte rechargeable batteries whose above-mentioned positive 
active material is a metal iodic-acid compound in nonaqueous electrolyte, a positive electrode, and the nonaqueous electrolyte rechargeable 
battery that consists of occlusion and a negative electrode which can be emitted in a lithium, 
[0009] 

[Embodiments of the Invention] The metal iodic-acid compound has the crystallography basic structure which the iodic-acid coordination 
kind of the tetrahedron structure which consists of one iodine and three oxygen configurated in the coordination number peculiar to a 
metallic element An iodic-acid coordination kind has the large operation which has very strong electronegativity and draws out an electron 
from the metallic element to configurate. Formally, although the negative charge of the iodic acid is univalent [ of minus ] and a metallic 
element is made into the positive charge equivalent to charge compensation, it is said that the oxidation state of the metallic element in a 
compound is in the various states of changing continuously according to the electronegativity of a coordination kind, substantially. That is, 
even if it is a metallic element of the same kind, when the electronegativity of a coordination kind is small, the substantial oxidation state of 
a metallic element becomes so low, for example like oxygen. Moreover, it depends for the oxidation reduction potential in the occlusion 
and release reaction of the electrochemical lithium of metallic compounds on the substantial oxidation state of a metallic element, and if the 
oxidation state is high, oxidation reduction potential will become high. Therefore, in the case of the metal iodic-acid compound which uses 
the iodic acid with high electronegativity as a coordination kind, it is thought that the oxidation reduction potential is high suitably. 
[0010] To a metal iodic-acid compound, for example, Fe(I03) 3 of hexagonal system (attribution in a space group P63 is possible), Co 
(I03) 3 (attribution in a space group P3 is possible) of trigonal system, alpha-Cu 2 (attribution in a space group PI 21 1 is possible) of 
monociinic system (I03), As for gamma-Cu (I03) 2, AgI03 (attribution in a space group Pbc21 is possible) of (attribution in space groups 
P121/ml is possible), Zr (I03)4 (attribution in space groups P4/nZ is possible) of tetragonal system, and orthorhombic system etc. is 
known. 

[0011] When this invention persons examined the electrochemical property wholeheartedly with such material, in Fe (I03)3, Co (I03)3, 
alpha-Cu (I03) 2, and gamma-Cu (I03) 2, the bird clapper was found out better than the thing which shows the action potential exceeding 
4V and by which the capacity density per volume of a reversible-capacitance component is also indicated by the Prior art. 
[0012] this invention explains the concrete content of this invention in detail in the example below based on such a fact. 
[0013] 

[Example] (Example 1) Drawing of longitudinal section of the coin form nonaqueous electrolyte rechargeable battery used for drawing 1 in 
the example of this invention is shown. The cell case into which 1 processed the stainless steel plate of organic-electrolyte-proof nature in 
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drawing, and 2 are the charge collectors of this material^ and spot welding of the obturation board of this material and 3 is carried out to the 
inside of a case 1. 4 is a metal lithium and is stuck to the interior of the obturation board 2 by pressure. 5 is the sample positive electrode 
for evaluation of this invention, and makes iodic-acid compounds, such as Fe (I03)3, Co (I03)3 </SUB>, alpha-Cu (I03) 2, gamma-Cu 
(I03) 2, and Zr (I03)4, AgI03, or iron, cobalt, copper, a zirconium, and the metal iodic-acid compound containing at least one or more 
sorts in silver a positive active material. If in charge of production of a plate, the specified quantity of the mixture which mixes the 
acetylene black 5 weight section as the polyvinylidene-fluoride 10 weight section and an electric conduction agent as a binder, and is 
obtained is fabricated on a charge collector 3 to the above-mentioned sample 85 weight section. It used for the cell assembly, after carrying 
out reduced pressure drying of these charge collectors at 80 degrees C. The separator made from polypropylene of microporosity [ 6 ] and 7 
are the insulating gaskets made from polypropylene. The electrolytic solution dissolved and used the 6 fluoride [ phosphoric-acid ] lithium 
for volume mixed solvents, such as ethylene carbonate and diethyl carbonate, by the concentration of one mol/l. as a solute. Using these, 
the cell whose sizes are the diameter of 20mm and 1.6mm of cell total amounts was constituted, and the charge-and-discharge cycle 
examination was performed. The evaluation method performs charge and discharge in 3-5. IV (lithium metal negative-electrode criteria) by 
the constant current of current density 0.5 mA/cm2, and is 10 cycle ********** about it. In addition, before presenting this charge and 
discharge test, after impressing the sample pole to 3V and inserting a lithium, the usual charge and discharge test was performed. The 
service capacity after the average potential in the above-mentioned potential **** range and 10 cycles was shown in (Table 1). 
[0014] (Example 1 of comparison) LiNil-xCoxV04 (0.5< x<0.8) was used for the positive active material as a sample, the positive 
electrode was produced according to the example 1, and the coin form nonaqueous electrolyte rechargeable battery for evaluation was 
produced using it. And the charge-and-discharge cycle examination was performed on the same evaluation conditions as an example 1, and 
average potential and service capacity were calculated. The result was shown in (Table 1). 
[0015] 

[Tab!e 1] 
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[0016] Although the same inclination was shown and the silver iodic-acid compound was considered as a positive-electrode candidate 
material, since the charm of industrial production was missing, from the point of material cost, it omitted from the table. 
[0017] The various iodic-acid compounds of this invention functioned as a positive-electrode material of a nonaqueous electrolyte 
rechargeable battery, and (Table 1) showed that iron, cobalt, and the metal iodic-acid compound containing at least one or more sorts in 
copper were moreover especially excellent in capacity density with high potential. Moreover, when using the positive-electrode material of 
this invention for a nonaqueous electrolyte rechargeable battery, the nitride containing a lithium metal or RICHIUMU **, an oxide, an 
alloy, etc. can be used for a negative-electrode active material. 

[0018] When using the positive-electrode material of this invention for a nonaqueous electrolyte rechargeable battery, furthermore, as a 
solvent of nonaqueous electrolyte EC (ethylene carbonate), PC (propylene carbonate), DMC (dimethyl carbonate), EMC (ethyl methyl 
carbonate), gamma-lactone, such as chain-like ester, such as DEC (diethyl carbonate), and gamma- butyrolactone, DME (1,2- 
dimethoxyethane). The solvent chosen from nitril, such as cyclic ether, such as chain-like ether, such as DEE (1, 2-diethoxy ethane) and 
EME (ethoxy methoxyethane), and a tetrahydrofuran, and an acetonitrile, or two or more kinds of mixed solvents can be used. It is suitable 
to use the mixed solvent which contains especially EC (ethylene carbonate) as an indispensable component, and — as the solute of 
nonaqueous electrolyte ~ LiAsF6, LiPF6, LiAlC14, LiC104, and LiCF3 ~ lithium salt and such mixture of such, such as S03, LiSbF6, 
LiSCN, LiCl, LiC6HS03, Li (CF3S02)2 and LiC (CF3S02)3, and C4F6S03Li, can be used The same effect is acquired also in the 
electrolyte using the sol id- state-gel electrolyte containing the solid-state-like electrolyte or gel electrolyte which used polymeric materials 
other than these solution system, such as a PVDF, PEG, and PAN system. 

[0019] Moreover, about the configuration of a cell, by this example, although the coin form was used, it can be used by the cell of a 

cylindrical shape, a square shape, and any other configurations. 

[0020] 

[Effect of the Invention] this invention is a nonaqueous electrolyte rechargeable battery which uses for positive-electrode material the metal 
iodic-acid compound with which at least one or more sorts in iron, cobalt, and copper are preferably included using the positive-electrode 
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material for nonaqueous electrolyte rechargeable batteries whose positive active material is a metal iodic-acid compound, and can offer a 
cell with the high-energy density in which the operation with high potential is possible. 



[Translation done.] 
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